Influence of nuclear blebs and micronuclei status on the growth kinetics of human mesenchymal stem cells.
Therapeutic potential of mesenchymal stem cells (MSCs) demands assurance of the quality, safety, and genetic stability. Nuclear blebs (NBs) and Micronuclei (MNs) are considered as biomarkers for cancer and an increase in their numbers is associated with malignancy and other pathologic disorders. However, the status of NBs and MNs in MSCs is not known. Hence we examined the frequency of NBs and MNs in MSCs from umbilical cord (UC-MSCs) and placenta (PD-MSCs) and found a difference in the number of NBs and MNs depending on the source of the MSCs. The number of NBs and MNs was always found to be less in UC-MSCs as compared to PD-MSCs obtained from the same patient. Furthermore, we observed that the number of NBs was inversely proportional to the proliferation rate of the cells. The cryopreservation of these MSCs over 6 months also led to increase in the number of NBs and MNs thus slowing down their rate of proliferation on revival. MSCs from both the sources exhibiting high NBs and MNs showed longer S phase and G2-M arrest and increase in senescent cells without altering their CD-marker profile and differentiation potential. This feature was consistent with the upregulation of cell cycle checkpoint genes (p53, p21, Gadd45, ATM, ATR, chek2, p27, p16, and p10). In conclusion, our data demonstrates for the first time the importance of checking the occurrence of NBs and MNs in MSCs before using them for cellular therapy as a quality control measure to check their genetic stability.